The weak wave equation has a unique solution, which depends continously on the data and satisfies (Lions & Magenes 1972 , Stolk 2000 u(t) Seismic tomography forward operator
The inverse problem and its ill-posedness
Let M ⊂ Ω be the (smooth) measurement submanifold.
Solving above problem is called full waveform inversion in seismic imaging. 
Local ill-posedness in
Proposition F is weak-⋆-to-weak continous.
Proof:
weakly convergent subsequences {u m l } l∈N and {u m l } l∈N with limits η and ξ, resp. Observeη = ξ.
We will show now that η solves the wave equation.
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We are going to show that the left hand side converges to
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Further,
and
By the dominated convergence theorem,
Hence, η satisfies the wave equation in weak form.
Moreover, η(0) = u 0 andη(0) = u 1 .
Thus, η = u and the whole sequence {u m } converges weakly to u because all convergent subsequences of {u m } have the limit u. 
Proposition F is compact, that is, F maps bounded sets to relatively compact ones.
Proof: Let Q ⊂ D(F ) be bounded.
We show that F (Q) is relatively compact in C([0, T ], H) by the (general) theorem of Arcela-Ascoli.
By the energy estimate, for t ∈ [0, T ], {u(t) : u ∈ F (Q)} ⊂ {v ∈ V : ∇ x v L 2 (Ω) d ≤ĉ} and the latter set is relatively compact in H = L 2 (Ω).
